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Tietz syndrome
Tietz syndrome is a disorder characterized by profound hearing loss from birth, fair
skin, and light-colored hair. The hearing loss in affected individuals is caused by
abnormalities of the inner ear (sensorineural hearing loss) and is present from birth.
Although people with Tietz syndrome are born with white hair and very pale skin, their
hair color often darkens over time to blond or red. The skin of affected individuals,
which sunburns very easily, may tan slightly or develop reddish freckles with limited sun
exposure; however, their skin and hair color remain lighter than those of other members
of their family.

Tietz syndrome also affects the eyes. The colored part of the eye (the iris) in affected
individuals is blue, and specialized cells in the eye called retinal pigment epithelial cells
lack their normal pigment. The retinal pigment epithelium nourishes the retina, the part
of the eye that detects light and color. The changes to the retinal pigment epithelium
are generally detectable only by an eye examination; it is unclear whether the changes
affect vision.

Frequency

Tietz syndrome is a rare disorder; its exact prevalence is unknown. Only a few affected
families have been described in the medical literature.

Genetic Changes

Tietz syndrome is caused by mutations in the MITF gene. This gene provides
instructions for making a protein that plays a role in the development, survival, and
function of certain types of cells. Molecules of the MITF protein attach (bind) to each
other or with other proteins that have a similar structure, creating a two-protein unit
(dimer). The dimer attaches to specific areas of DNA and helps control the activity of
particular genes. On the basis of this action, the MITF protein is called a transcription
factor.

The MITF protein helps control the development and function of pigment-producing
cells called melanocytes. Within these cells, this protein controls production of the
pigment melanin, which contributes to hair, eye, and skin color. Melanocytes are also
found in the inner ear and play an important role in hearing. Additionally, the MITF
protein regulates the development of the retinal pigment epithelium.

MITF gene mutations that cause Tietz syndrome either delete or change a single
protein building block (amino acid) in an area of the MITF protein known as the basic
motif region. Dimers incorporating the abnormal MITF protein cannot be transported
into the cell nucleus to bind with DNA. As a result, most of the dimers are unavailable



to bind to DNA, which affects the development of melanocytes and the production of
melanin. The resulting reduction or absence of melanocytes in the inner ear leads to
hearing loss. Decreased melanin production (hypopigmentation) accounts for the light
skin and hair color and the retinal pigment epithelium changes that are characteristic of
Tietz syndrome.

Researchers suggest that Tietz syndrome may represent a severe form of a disorder
called Waardenburg syndrome, which can also be caused by MITF gene mutations.

Inheritance Pattern

This condition is inherited in an autosomal dominant pattern, which means one copy
of the altered gene in each cell is sufficient to cause the disorder. In most cases, an
affected person has one parent with the condition.

Other Names for This Condition

• albinism and complete nerve deafness

• albinism-deafness of Tietz

• hypopigmentation-deafness syndrome

• hypopigmentation/deafness of Tietz

• Tietz albinism-deafness syndrome

• Tietz's syndrome

Diagnosis & Management

These resources address the diagnosis or management of Tietz syndrome:

• Genetic Testing Registry: Tietz syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0391816/

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html
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Additional Information & Resources

MedlinePlus

• Encyclopedia: Sensorineural Deafness
https://medlineplus.gov/ency/article/003291.htm

• Encyclopedia: Skin Abnormally Dark or Light
https://medlineplus.gov/ency/article/003242.htm

• Health Topic: Hearing Disorders and Deafness
https://medlineplus.gov/hearingdisordersanddeafness.html

• Health Topic: Skin Pigmentation Disorders
https://medlineplus.gov/skinpigmentationdisorders.html

Genetic and Rare Diseases Information Center

• Tietz syndrome
https://rarediseases.info.nih.gov/diseases/7772/tietz-syndrome

Additional NIH Resources

• National Institute on Deafness and Other Communication Disorders:
Communication Considerations for Parents of Deaf and Hard-of-Hearing Children
https://www.nidcd.nih.gov/health/communication-considerations-parents-deaf-and-
hard-hearing-children

Educational Resources

• American Academy of Otolaryngology: Infant Hearing Loss
http://www.entnet.org/content/infant-hearing-loss

• Centers for Disease Control and Prevention: A Parent's Guide to Genetics and
Hearing Loss
https://www.cdc.gov/ncbddd/hearingloss/freematerials/ParentsGuide508.pdf

• Disease InfoSearch: Tietz syndrome
http://www.diseaseinfosearch.org/Tietz+syndrome/7123

• MalaCards: tietz albinism-deafness syndrome
http://www.malacards.org/card/tietz_albinism_deafness_syndrome

• Merck Manual Consumer Version: Hearing Impairment in Children
http://www.merckmanuals.com/home/children-s-health-issues/ear-nose-and-throat-
disorders-in-children/hearing-impairment-in-children

• Orphanet: Tietz syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=42665
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Patient Support and Advocacy Resources

• American Hearing Research Foundation
http://american-hearing.org/

• American Speech-Language-Hearing Association
http://www.asha.org/public/hearing/sensorineural-hearing-loss/

• National Organization for Albinism and Hypopigmentation (NOAH)
http://www.albinism.org

• University of Kansas Genetics Education Center: Albinism
http://www.kumc.edu/GEC/support/albinism.html

• University of Kansas Genetics Education Center: Hard of Hearing/Deafness
http://www.kumc.edu/GEC/support/hearing.html

Genetic Testing Registry

• Tietz syndrome
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0391816/

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Hypopigmentation%5BMAJR%5
D%29+AND+%28Tietz+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D
+AND+human%5Bmh%5D

OMIM

• TIETZ ALBINISM-DEAFNESS SYNDROME
http://omim.org/entry/103500

Sources for This Summary

• Amiel J, Watkin PM, Tassabehji M, Read AP, Winter RM. Mutation of the MITF gene in albinism-
deafness syndrome (Tietz syndrome). Clin Dysmorphol. 1998 Jan;7(1):17-20.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/9546825

• Grill C, Bergsteinsdóttir K, Ogmundsdóttir MH, Pogenberg V, Schepsky A, Wilmanns M, Pingault
V, Steingrímsson E. MITF mutations associated with pigment deficiency syndromes and melanoma
have different effects on protein function. Hum Mol Genet. 2013 Nov 1;22(21):4357-67. doi:
10.1093/hmg/ddt285. Epub 2013 Jun 20.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/23787126
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3888191/

• Izumi K, Kohta T, Kimura Y, Ishida S, Takahashi T, Ishiko A, Kosaki K. Tietz syndrome: unique
phenotype specific to mutations of MITF nuclear localization signal. Clin Genet. 2008 Jul;74(1):93-5.
doi: 10.1111/j.1399-0004.2008.01010.x. Epub 2008 May 28.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/18510545

page 4

http://american-hearing.org/
http://www.asha.org/public/hearing/sensorineural-hearing-loss/
http://www.albinism.org
http://www.kumc.edu/GEC/support/albinism.html
http://www.kumc.edu/GEC/support/hearing.html
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0391816/
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Hypopigmentation%5BMAJR%5D%29+AND+%28Tietz+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Hypopigmentation%5BMAJR%5D%29+AND+%28Tietz+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Hypopigmentation%5BMAJR%5D%29+AND+%28Tietz+syndrome%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
http://omim.org/entry/103500
https://www.ncbi.nlm.nih.gov/pubmed/9546825
https://www.ncbi.nlm.nih.gov/pubmed/23787126
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3888191/
https://www.ncbi.nlm.nih.gov/pubmed/18510545


• Léger S, Balguerie X, Goldenberg A, Drouin-Garraud V, Cabot A, Amstutz-Montadert I, Young P,
Joly P, Bodereau V, Holder-Espinasse M, Jamieson RV, Krause A, Chen H, Baumann C, Nunes
L, Dollfus H, Goossens M, Pingault V. Novel and recurrent non-truncating mutations of the MITF
basic domain: genotypic and phenotypic variations in Waardenburg and Tietz syndromes. Eur J
Hum Genet. 2012 May;20(5):584-7. doi: 10.1038/ejhg.2011.234. Epub 2012 Jan 18.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/22258527
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3330215/

• Smith SD, Kelley PM, Kenyon JB, Hoover D. Tietz syndrome (hypopigmentation/deafness) caused
by mutation of MITF. J Med Genet. 2000 Jun;37(6):446-8.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/10851256
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1734605/

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/condition/tietz-syndrome

Reviewed: December 2015
Published: February 14, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 5

https://www.ncbi.nlm.nih.gov/pubmed/22258527
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3330215/
https://www.ncbi.nlm.nih.gov/pubmed/10851256
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1734605/
https://ghr.nlm.nih.gov/condition/tietz-syndrome

